INTRODUCTION
This case study portrait is part of a series of 20 case studies on urban green infrastructure planning and governance in European cities, undertaken in the course of the GREEN SURGE project. GREEN SURGE is a trans-national research project funded through the European Union's 7th Framework Programme. GREEN SURGE is an acronym for "Green Infrastructure and Urban Biodiversity for Sustainable Urban Development and the Green Economy". The project is identifying, developing and testing ways of connecting green spaces, biodiversity, people and the green economy, in order to meet the major urban challenges related to, e.g., climate change adaptation, demographic changes, human health and well-being.
Each portraits has the following content:  INTRODUCTION -which contains location and green structure maps as well as basic information on the city-region (core city and larger urban zone).

 URBAN AND REGIONAL PLANNING CHARACTERISTICS -which describes the main characteristics of the planning system including instruments for the protection and enhancement of green space and objectives, achievements and challenges in urban green space planning  EXPERIENCES WITH INNOVATIVE GOVERNANCE PRACTICES -which outlines how, in the views of selected actors, 'traditional' government-driven steering of green space planning and management on the one hand, and emerging forms of governance with a greater role for nongovernment actors on the other, play out in different cities.
 URBAN GREEN INFRASTRUCTURE (UGI) THEMES AND STRATEGIES -which considers the main themes about planning and how this relates to the concept of UGI as well as policy concepts. Furthermore, implementation and evaluation of planning instruments are discussed  URBAN GREEN SPACES: LINKAGES BETWEEN BIODIVERSITY AND CULTURE -which is about the linkages between cultural diversity and biological diversity and how these impact on urban green spaces and urban green structures. Urban biocultural diversity is a recent concept emphasizing the links between biological diversity and cultural diversity. Research and policy directed at biocultural diversity can focus on the roles of ethnic or other groups, the role of a great range of cultural practices (which may or may not be connected to certain groups)
, and to physical objects or species bearing a relationship with specific cultural-historical practices.
 CONCLUSION to wrap up the main findings
A report with all case studies and more detailed background information can be found on the project's website http://greensurge.eu. 
1) INTRODUCTION: Facts and Figures
Location Map
Aarhus is the second largest city in Denmark. Aarhus is known as "the capital" of the Jutland peninsula. The city is one of the oldest in Denmark. During the last 100 years, it has had a continuous population growth. Aarhus is a harbour city, and the seaport together with the port industry have historically been very important. However, during the past decades, seaport and port industry have gradually diminished their influence. At the present Aarhus is mostly considered as a regional trade and research and education centre with a high in-commuting number from large parts of East-and Central Jutland.
In terms of land use, approximately 1/3 of the municipal area is urban, and 2/3 is countryside, forest, nature and other land uses including green/open space.
2) URBAN AND REGIONAL PLANNING CHARACTERISTICS
General description of the planning system
The spatial planning system in Denmark is hierarchically divided between the national level, the regional level and the local level, i.e. the state, regions, and municipalities. In 2007 a local government reform radically changed land use planning from being a mainly regional planning approach to a local municipal planning approach. Hence, today, Aarhus Municipality is the main spatial planning authority, and the legally binding Municipal Plan is the central spatial planning instrument. The Municipal Plan is a comprehensive spatial plan covering all sectors. It includes overall objectives for development and land use, and detailed planning regulations and guidelines related to land use management for urban and rural areas (Municipal Plan 2013) . Furthermore, the Municipal Plan frames the content of local plans for specific parts of the municipality. The Municipal Plan also targets peri-urban countryside planning and nature management beyond the urban built-up area.
Instruments for the protection and enhancement of urban green space
The municipality of Aarhus and the Municipal Plan acts as the most important organisation and planning instrument of green space enhancement. The Municipal Plan is supplemented by various more detailed appendixes covering single sector oriented planning issues. Plans related to green space planning include Nature Quality Plan, Park Development Plan, Forest Development Plan, and Outdoor Recreation Plan. Further, a few cross-sector oriented plans are of relevance to green space planning, e.g. the Climate Adaptation Plan and a visionary plan named Water Vision 2100. Altogether, both the sector oriented and cross-sector oriented plans form an umbrella of regulations, initiatives and guidelines for protection and enhancement of green spaces. The issue of urban forest and afforestation has acted as a main focus area during the last 15-20 years. In 1988 the city council approved a visionary plan named "Aarhus surrounded by forest" with the aim of increasing the forest cover from 5 % to 11 % (The new Aarhus Forests). Since, afforestation has been carried out based on different partnerships mainly between the municipality, the national governmental Danish Nature Agency, and private land owners (Afforestation Plan 2009 -2012 . The current afforestation aim is an increase from 8% to 14% of forest cover, i.e. 3200 ha new forest by 2030 (ibid).
Objectives, achievements and challenges in urban green space planning
The Aarhus Municipality includes urban-built up area and urban fringe landscapes. According to city officials, the afforestation of the urban fringe is one of the city's greatest achievements of green space planning in the last 10 years. The latest plan from 2009-2012 had the goal of afforesting 320 ha of new forest in the four years period, which succeeded by the partnerships approach. Another successful example is the ongoing restoration of the Aarhus river. The river was piped during the 1930s for hygienic reasons and to give space for road infrastructure. In 1989, the city decided to resurface the river (The river, 2014). Two meadow lakes (100 ha and 115 ha) have also been established upstream to reduce the leaching of agricultural surplus of nitrogen and phosphors into the Bay of Aarhus. The river acts as a green and blue corridor running through the city centre. The City Council has approved a plan for the recreational vision of the Aarhus River' (Vision of the Aarhus River, 2007).
Green space planning also faces challenges in Aarhus. When it comes to prioritizing resources, the city official experiences a lack of understanding for the requirement to allocate sufficient funds for maintenance of the green spaces. The answer to this challenge may often be that green spaces are incorporated in a multifunctional approach, e.g. by linking green space development with funds for groundwater protection and climate adaptation.
Furthermore, the urban growth of Aarhus was highlighted. Aarhus Municipality expects 75,000 new inhabitants from 2008-2030. The process in which older areas of the city are being renewed, or where new infrastructure is being established is often related to loss of green spaces such as brownfields and temporary green spaces reserved for urban development.
Aarhus' major challenges (from left to right): The challenges for Aarhus in terms of green space include urban and industrial development. The picture represents a municipal web-GIS service showing detached housing area plots for sale (image: Aarhus Municipality, 2014). --Climate change is a challenge to green space management, for example, due to flooding. The city of Aarhus is in the process of finishing a new Climate Change Adaptation Plan (image: Climate Adaptation Plan 2014 -frontpage).
Aarhus' major achievements (from left to right): Afforestation of the urban fringe is a key priority in Aarhus municipality. The picture shows volunteers engaged with planting a new urban forest (photo: Aarhus Municipality). --The restoration of the Aarhus river is another success. The picture from the plan "Vision of the Aarhus River" highligts the recreational development opportunities of the river (image: Vision of the Aarhus River 2007).
3) EXPERIENCES WITH INNOVATIVE GOVERNANCE PRACTICES Government ideas and practices regarding participation
The participatory governance arrangement in Aarhus Municipality foremost takes its departure in a 'model' named the Aarhus Model for Public Participation from 2004. The model was approved by the City Council and its application is mandatory for all strategies, policies, plans and projects. The model is based on eight basic principles focused on issues like communication between the municipal agencies and the public, the rights of the citizens to be consulted, means to ensure a genuine opportunity for citizens to participate. It refers to key words like transparency, compromises, and development of planners' competences to facilitate, communicate, negotiate and manage conflicts in public participation processes.
The local Community Councils (CCs) are central to participatory governance in Aarhus. The CCs are constituted as umbrella organisations for local areas. The CCs were first formed 10 years ago, and today 28 CCs are involved in all matters of importance to the local area (Community Council -your voice to the municipality, 2014).
Since 2010 Aarhus has financed a yearly funding programme termed "Green Projects" which is of particular relevance to green space governance. Citizens, NGOs and other stakeholders can apply for the funds. Furthermore, the Outdoor Recreation Plan 2013-2017 is in particular based on CC participation and user involvement in decisionmaking with regard to the need and location of new recreational facilities and related maintenance tasks. In general, much of the green space planning and management in Aarhus is based on partnerships (e.g. the afforestation) with private people, land owners, CCs, NGOs, clubs and other actors.
Local initiatives
Non-governmental initiatives are also a part of green space governance in Aarhus. City officials described a few examples including a case from the Botanical Garden. Due to a cut in the maintenance budget of the Botanical garden, a rose bed was destined to be demolished. Local users protested and the outcome was that the city then handed over the responsibility to a group of citizens which now takes care of the rose bed. According to the city official, another example is from a recent project in Skejby, where local businesses collaborated with the municipality in the process of planning a nearby recreational green space and related running tracks. Each industrial facility is also attached to a smaller green area that belongs to the particular company. This area has been designed as an attractive local green space for the employees and other users of the area. Furthermore, it is being connected to the municipal running tracks; thereby the larger area becomes more easily accessible for daily use by the local employees. Altogether, the cooperation between the companies and the municipality has fostered local recreational experiences and increased the number of daily users.
Supporting and hindering factors in participation as perceived by city officials
Over the past ten years the interest of non-governmental actors to participate in planning and policy-making has increased in Aarhus. In general, Aarhus places a lot of emphasis on active citizenship. A well-established and influential culture of community and local association participation supports supports this development. However, according to city officials, a few prerequisites have to be in place for successful participation of non-governmental actors in the management, planning and design of green spaces. First, it is important that possible actors are able to 'see a meaning' in the project and that they have a personal interest. A high level of interest and local engagement is a premise, but in many cases it is challenging to gain interest for municipal projects. For example, it is a challenge to provide a setup where locals are actually engaged and take ownership. It is the city planners' experience that preexisting social structures such as a local associations and community groups provide a certain level of organization that is needed for successful non-governmental actor involvement. In this process, it is important to setup a (legal) framework for the engagement (as described in the Aarhus Model of Public Participation, i.e. to clarify who is responsible for the work that is to be carried out). Furthermore, the role of the media is highlighted. Until now, the collaboration between municipal planners and the CCs has been based on an agreement on how to inform the media during the processes.
Examples of initiatives coming from local stakeholders
Trail guilds
In Aarhus some CCs have established local recreational trail groups, called "trail guilds" (stilaug). The trail guilds plan, establish and maintain new local recreational pathways with great value for the communities (Catalogue of Ideas -Outdoor Recreation Plan 2013-2017).
The trail guilds work locally and identify opportunities for new trails. They make agreements with landowners, apply for funding, and are responsible for the operation of the trails. Typically, the operation includes an annual inspection of the trail, cutting of grass, and pruning of trees and bushes.
World Gardens
Another example of an initiative from local stakeholders is the association called World Gardens, focusing on urban gardening in a social housing area in Aarhus. The project was initiated by a local network for improving the living conditions in the social housing areas of Gellerup and Toveshøj. The project involves both adults and children, and aims at urban gardening and planting of flowers to beautify the area (World Gardens, 2014). 
Inauguration of a new local recreational path in
4) URBAN GREEN INFRASTRUCTURE (UGI) THEMES AND STRATEGIES
Main themes related to urban green space
According to the city officials, the most important themes related to urban green space planning are the following three (1) public access to green spaces, (2) safeguarding ground water by afforestation, and (3) biodiversity management.
In regards to accessibility, Aarhus' official objective is that 90 % of all homes to be located within 500 metres from a green space in 2020 (Municipal Plan 2013)."
An important driver for the achieved urban fringe afforestation is the safeguarding of ground water, particularly in relation to the increasing demand of water resources by increasing population numbers (Municipal Plan 2013 and Afforestation Plan 2009 -2012 ; note that no chlorine is added to drinking water in Denmark, and that the ability to drink tap water is highly valued).
Finally, green space planning is increasingly being linked to the national objective and EU objective of ending biodiversity loss. Much of this work is described in detailed Nature Quality Plan, and examples include the planning for a nature network, nature restoration, and reduction in intensity of farming in agricultural areas (Municipal Plan 2013) . Iconic species like the Otter (Lutra lutra) play an important role in biodiversity management in Aarhus.
Municipal Plan 2013
Original 
Understanding of UGI and representation of UGI principles
The analysed Municipal Plan does not explicitly refer to the concept of green infrastructure but it is mentioned in an appendix to the Municipal Plan, the Nature Quality Plan. Urban green space in the city is considered as part of a green structure consisting of the Inner Green Ring and the Outer Green Ring that, together with the green routes and the parks, create the main recreational structure of the city. The Municipal Plan mainly aims at connectivity for recreational purposes and mobility: "Preferred activities in the green areas are walking and cycling. Possibilities for use of the areas can be increased by establishing walking and cycling routes between the parks. Parks will then become green recreative hubs and the parks will become connected". Connectivity is also considered for open land outside built-up area and described as "a connected network of nature areas, framing the ecological connections in the landscape, highly important for plants and animals."
Urban green space is linked to other urban infrastructures, e.g. in relation to (storm)water management. In regard to multifunctionality, there is focus on the potentials of connecting storm water management and recreational possibilities inside the city. Further the plan considers multiple benefits of urban and peri-urban areas such as for biological and human well-being.
Implementation and evaluation
Objectives in the Municipal Plan are implemented by various detailed programmes and plans. Examples include the Nature Quality Plan, Climate Adaptation Plan, Outdoor Recreation Plan, Forest Action Plan, and Park Development Plan. According to city officials, successful implementation largely depends on communication and networking, e.g. the ability of planners to communicate an idea to a wider network of highly engaged actors and politicians. Finally, planners must be able to allocate funding for implementation. Funding is critical, and a frequently applied approach to ensure sufficient funding is to integrate green spaces in a multifunctional manner whereby, e.g., funds for waste water treatment are used to create flooded meadows and lakes which provide water purification while also providing nature and biodiversity protection and outdoor recreation opportunities. Further, development of new green space is often outcompeted by strong interests of other sectors such as city development, making it hard to successfully implement plans and policies.
5) URBAN GREEN SPACES: LINKAGES BETWEEN BIODIVERSITY AND CULTURE
Views of what biocultural diversity is referring to and how it is addressed in policy
During the interviews the concept of biocultural diversity was not explicitly used. However, the city officials mentioned that changing socio-cultural orientations has resulted in a gradual change in parks from garden-like to more park-like (also less costly to maintain). Furthermore, recent green space management developments, such as increased use of deciduous tree species and focus on peri-urban nature areas (e.g., urban forests and species rich meadows) are perceived as an outcome from a change in views on nature or a change in socio-cultural orientation.
Concern about biodiversity conservation resulted in a Nature Quality Plan in 2013, while cultural issues are mainly considered in respect to planning recreational facilities in green spaces. For example, the Outdoor Recreation Plan 2013-2017 targets new groups of users by dedicating a part of the planning to local people. In addition to the plan, a catalogue of inspiration and ideas for outdoor recreation has been compiled, encouraging people to see new possibilities for, e.g., meeting points and trails (Catalogue of Ideas -Outdoor Recreation Plan 2013 -2017 . All citizens can contribute to local outdoor recreational planning and some of these ideas then become implemented in the local environments.
However, also more tangible links between biocultural aims are expressed in municipal documents. For example, the Park Development Plan expresses diverse biocultural goals such as increase of biological diversity in parks and the establishment of local rainwater management solutions while ensuring aesthetic and recreational values. Further, agreements with local citizens about the maintenance of specific park features or areas are imbedded in the plan.
The following statements address biocultural thinking: "The behaviour and recreational preferences of visitors will be investigated in terms of exercise, accessibility, social gathering, feeling of safety, and human diversity. There will be created quiet spaces for resting in the green surroundings as well as spaces for social gathering, events, music and playing. This offers opportunities for both learning and physical activity. Citizens' initiatives for maintenance and establishment of defined areas will be organized as associations and can become part of the locally embedded development of the parks."
The goals are further operationalized in terms of common criteria for what can be considered as biocultural development of the parks. This implies that park development is based on local qualities and on the need to strengthen the green identity for the future. Additionally, maintenance of the parks should be based on general accessibility. Parks should offer unique experiences, invite for active use and community activities, provide good places for staying, meeting and socializing, and provide a strong identity with narrative value (tell a story). Finally the park management should ensure linkages to green routes and green corridors aiming at synergies and connectivity of urban green spaces.
Bioculturally significant places
City officials mentioned two types of biocultural significant places: parks maintained by the municipality and green spaces managed by local initiatives.
Examples of formally administered green spaces within the city include the Botanical Garden, which is centrally placed in the heart of Aarhus. It is one of the oldest parks of the city. This garden is a place for botanical enthusiasts and a quiet sanctuary for the citizens of Aarhus. The already mentioned rose beds enable participatory management.
Another example is the Mølleparken park in the central city which was in the past often used by beer drinking parties and drugs addicts. The municipality recently started an experiment to change the identity of the park. By developing a new recreational infrastructure the city stimulated new forms of park use by new groups of users in respect of age and cultural orientation.
The Mindeparken Memorial Park is a recreational area for everybody, young and old, and popular among different ethnic groups. It is the place where the "Aarhusians" go with family and friends equipped with picnic-baskets and toys. An experiment was carried out by the municipality, lending out barbeque equipment and blankets to the park users. The idea behind the initiative was also to educate people to take care of park equipment as a shared resource, including other park elements. The initiative was regarded as a success because the equipment was returned in good condition.
Picture of a forest track along a cultural historic stone dike in an old urban forest (photo: Aarhus Municipality).
Visitors feeding carrots to what suppose to be "wild" deers in Aarhus Deerpark "Marselisborg Dyrehave" (photo: CC BY-NC 2.0, Flickr.com, Michael Caroe Andersen, 2010) .
6) CONCLUSION
The spatial planning system of Aarhus city region is mainly based on the Municipal Plan. The Municipal Plan is a comprehensive spatial plan covering all sectors. It includes overall objectives for development and land use, and detailed planning regulations and guidelines related to land use management for both urban and rural areas. The Municipal Plan is supplemented by various more sector oriented and more detailed plans focusing on different aspects of green space planning. Examples are the Nature Quality Plan, Park Development Plan, Forest Development Plan, and Outdoor Recreation Plan.
In terms of policy making and implementation of the various green space planning objectives participatory governance is of particular importance. Aarhus municipality has a "model for public participation" which acts as a rulebook and guidelines for non-governmental actor participation in policy making. Furthermore, the Aarhus area is subdivided into 28 local Community Council areas each represented by one council taking part in green space governance. All decisions related to local areas shall be discussed and examined in collaboration with the relevant Community Council. Important planning themes like afforestation and improving conditions for outdoor recreation opportunities are both examples which are implemented in a high degree of non-governmental actor involvement. The afforestation program is based on a partnership model, and the outdoor recreation plan is to be refined, concretised and implemented mainly through non-governmental actor involvement.
The term biocultural diversity is not explicitly used in Aarhus' planning documents; however, biocultural approaches are expressed through different initiatives that mainly link biodiversity with aesthetic and recreational values.
